Fuel-induced insulin release in vitro from insulinomas transplanted into the rat kidney.
We studied the release of insulin, glucagon, and somatostatin in response to glucose, glyceraldehyde (GA), and alpha-ketoisocaproate (KIC) from rat kidneys containing transplanted insulinomas. Kidneys were perfused about 11 wk after transplantation when the plasma glucose concentration of the fed animals had decreased from 180 +/- 7 to 95.1 +/- 9.9 mg/dl and plasma insulin concentrations had increased from 2.6 +/- 0.5 to 14.2 +/- 2.0 ng/ml. The insulin content of the tumor-containing kidney ranged from 40 to 679 micrograms; the glucagon and somatostatin concentrations ranged from undetectable levels to 3.7 micrograms and 248 ng, respectively. The average response to 30 mM glucose and 10 mM GA was a four- to fivefold increase in insulin secretion, whereas 30 mM KIC caused a 16- to 28-fold increase. In vitro stimulation of the insulinoma with 30 mM glucose primed the beta-cell response to a second stimulus following a short rest period. Cytochalasin B did not enhance this primed glucose response. Diazoxide inhibited glucose, GA, and KIC-stimulated insulin release. Glucose, GA, and KIC stimulated glucagon release in 2 of 17 insulinomas studied here. Somatostatin release was not seen in any of the experiments. These findings show that this islet cell tumor transplanted under the kidney capsule releases insulin in response to physiologic and model fuel substances. Thus, this particular transplantable tumor offers an opportunity to study the biochemistry and biophysics that underlie fuel-stimulated insulin release.